Genomics, Pleasanton) following the manufacturer's protocol. Samples were 4 0 0 processed using kits pertaining to the V2 barcoding chemistry of 10x 4 0 1
Genomics. Estimated 10,000 cells were added to each channel with the 4 0 2 average recovery rate 2,000 cells. Libraries were sequenced on Hiseq 4000 4 0 3 (Illumina). 4 0 4
For Smart-seq2, transcripts reverse transcription and amplification were 4 0 5 performed according to Smart-seq2's protocol. We purified the amplified 4 0 6 cDNA products with 1x Agencourt XP DNA beads (Beckman), then 4 0 7 performed quantification of cDNA of every single cell with qPCR of GAPDH, 4 0 8 and fragment analysis using fragment analyzer AATI. To eliminate short 4 0 9 fragments (less than 500 bp), cDNA products with high quality were further 4 1 0 cleaned using 0.5x Agencourt XP DNA beads (Beckman). The concentration 4 1 1 of each sample was quantified using Qubit HsDNA kits (Invitrogen). Libraries After surgical resection, tissue was firstly stored in RNAlater RNA 4 1 6 stabilization reagent (QIAGEN) and kept on ice. Total RNA was extracted 4 1 7 using the RNeasy Mini Kit (QIAGEN) according to the manufacturer's 4 1 8 instructions. Concentration of RNA was quantified using the NanoDrop 4 1 9 instrument (Thermo), and quality of RNA was evaluated with fragment We used the GRCH38 human genome assembly as reference, which was (http://asia.ensembl.org). The protein coding genes and lncRNA were 4 2 7 categorized based on an Ensembl annotation file in the GTF format. Amongother known classes of RNAs were excluded, and lncRNA were defined as 4 3 0 all non-coding genes longer than 200 nucleotides and not belonging to other 4 3 1 RNA categories. 4 3 2
We retrieved the signature genes (extracellular region, cytoplasm, 4 3 3 mitochondrion, ribosome, apoptotic process, metabolic process, membrane, 4 3 4 and cell cycle) from the gene ontology database (GO:0005576, GO:0005737, 4 3 5 GO:0005739, GO:0005840, GO:0006915, GO:0008152, GO:0016020, and 4 3 6 GO:0007049, respectively) (http://geneontology.org/). A list of human TFs 4 3 7 was obtained from the "Animal Transcription Factor Database" 4 3 8
(http://bioinfo.life.hust.edu.cn/AnimalTFDB/). For Smart-seq2, sequenced reads were mapped to GRCH38 using the 4 4 1 STAR aligner (version 2.6.0a) with the default parameters. These uniquely 4 4 2 mapped reads in the genome were used, and reads aligned to more than 4 4 3 one locus were discarded. The expression level of gene was quantified by 4 4 4 the TPM value. Genes expressed (TPM > 0) in less than 10 cells were 4 4 5 filtered out. Cells were removed according to the following criteria: (1) cells 4 4 6 that had fewer than 800 genes and (2) cells that had over 50% reads 4 4 7 mapped to mitochondrial genes. 4 4 8
For 10X, an expression matrice of each sample was obtained using the 4 4 9
CellRanger toolkit (version 2.2, https://www.10xgenomics.com/). Genes 4 5 0 presented (UMI > 0) in less than 10 cells were filtered out. Cells were 4 5 1 removed according to the following criteria: (1) cells that had fewer than 500 4 5 2 genes; (2) cells that had fewer than 900 UMI or over 8000 UMI; and (3) cells 4 5 3 that had more than 20% of mitochondrial UMI counts. The coefficient of variation (CV) is a standardized measure of dispersion of a 4 5 6 probability distribution or frequency distribution. It is defined as the ratio of 4 5 7 the standard deviation (SD) to the mean, namely CV = 100*SD/mean 4 5 8
Cell cycle 4 5 9
We used the reported method [23] to classify cells into cell cycle phases based 4 6 0 on gene expression. Cells were classified as being in G1 phase if the G1 score 4 6 1 is above 0.5 and greater than the G2/M score; in G2/M phase if the G2/M 4 6 2 score is above 0.5 and greater than the G1 score; and in S phase if neither 4 6 3 score is above 0.5 [51] . 4 6 4
Reads distribution in genome and junction detection 4 6 5 To demonstrate the bias of reads distribution in genome, we calculated reads 4 6 6 distribution over genome features, including coding sequence (CDS), 5'-4 6 7 untranslated region (UTR), 3'-UTR, intron, TSS_up_10kb (10kb upstream of 4 6 8 transcription start site), and TES_down_10kb (10kb downstream of 4 6 9 transcription end site). When genome features were overlapped, they were 4 7 0 prioritized as follows: CDS > UTR > Intron > others. We assessed sequencing depth for splicing junction detection by randomly 4 7 2 resampling total alignments with an interval of 5%, and then detected known 4 7 3 splice junctions from the reference gene model in GTF format. We resampled a series of alignment subsets (5%, 10% -100%) and then 4 7 6 calculated RPKM value to assess sequencing saturation, which had been 4 7 7 described [52] . "Percent Relative Error" was used to measure how the RPKM 4 7 8 estimated from subset of reads (RPKM est ) deviates from real expression level 4 7 9 (RPKM real with mitochondrial count ratio of a cell for Smart-seq2, with total UMI number 
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